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PROBLEM TO BE SOLVED: To obtain the subject material as nearly spherical or ellipsoidal 
baked twoHayered carbonaceous material free from any ground surface, by coating a part or 
the whole of the edge portions of the crystal of a carbonaceous material serving as core 
material with a coat-forming carbonaceous material so as to obviate the choice or limitation for 
electrolyte and run slight in the voltage change when lithium ion is released. 
SOLUTION: This nearly spherical or ellipsoidal granular coated carbonaceous material is such 
one that a carbonaceous material derived from heavy oil or the like adheres to a part or the 
whole of the edge and base of the crystal of a carbonaceous material serving as core material, 
or a part or the whole of the above edge and base is coated with the former carbonaceous 
material, wherein the pares involving a specific surface area determined by BET method are 
closed by the adherence of the carbonaceous material derived from heavy oil or the like, 
effecting <5 m2/g in specific surface area. This granular carbonaceous material, because of 
being not ground, is contaminated with no impurities, being simple in production process as well. 
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iilt) . (no) ®:5[6j©JgB^J^^)L (La) ifilOrmilLk 

(J:OJ?*b<». 50nmt(±) . ^tcTJl^dflyU-V-- 

^•=7>^3'^fei^«:J:^,R^g*io.3^:^± (J:f5»*i/<B. o. 
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T. JOilT. «SEET©l^rtir*o-C*><J:(,»*i. WET 
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is]±*s»if?-cars©{c>FtL> iit-^^aaao-c/hria 
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©$^*S3St#3ti.S<tU^ftjA;&WLrCi2.<, —US 
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ti. cfcO:gr<*e5^«. LiaN. Lil. L1,N-LiI-LiCH LiSi 
a. LiSiO^-Lil-LiOH. Li, PC-Li^SiO*. Li, SiSj J&i':^^ 

[0 06 1] Wm@ftm^W4Cti, ±fB(D^^Hi^^ 



(7) i|tSt2 9 76 29 9 
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[0 062] *^BJ(D y ^ Ai:;X^?!k(C*5t:t'5iE@i 
©^i*WJ^cC*?II<t Lr«. LiCoQ,. LiNia. LiFeQ». LiMn 

e. Co. Ni*5j;afMT(z>c^-rn3Cr>r*o. t^t&^^m. 4b 

s^g. >'^v>y-l-3(«Ma5lig^-r'Sc<h;^^i^^ 

^lfeji<y V- : ;j<yx5=-u>. 7}<y :7-afu>j^j:<J:(D3j< 
y:tu:7 ^ >3g,-i<ij V- ; ^fiXrfAS^'jri'^rfflC^^Ci 

3&:^/c«?>. sifflwr^&Uo lEmcoirmncmoxat. « 

40 [0063] ^/cm»^$^^'r-S/ces^)©•fe>'^•^-3r- 

^(om^^tio^^mmm. ijy:^m 
50 ^FtcRB^snr. 'ji^m<ommM^unthctffi 
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nWJ:<. ii^o.oi~aiiir®gp-c*»). jff*t<»o.02 

[0064] L/-c». ^mom. ^ ts^^ x 

Til/5. 9^^>«:<fc*©^©?5tie. 
[0 06 5] ^ W CD ^ m 

[0066]*?!:. «ffi*5t y ^t?!^— JCStotl-COS 

IIIS^©l?m«|Jf*600*C~20oo'CrB?'fb-r 5 c <h (c J: 

[0067] 2tclS5|^?B©«ji*^«:<fcntf . .-EWt?*^ 

tmhXi^, */c. 3»Hs«:^^^*e^©igAit»^l!ti|sf 
©3&^tilH*>?¥^SL;^j:t,i. 

[0068] :*:^?iK: J: ff iRfK 
lliSttl4©^M**»tt^ u < 6 ©«t^t? 

[0069] ^^m^-ysmit, i&ut ox^mna^mMi 

[0 07 0] Sfc. *:^BgK:*Jl>-C«. JKWiSSWi 

^•r<i«. 8ia©^^«m5f#^,n-5. c©^-fe. g^5R 
*iia<. sn/c3(iaK^^«r^»-r-5©-c, #{cy9^-? 
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[007 1 ] ^mimmr i>tctb<omm(om^ 
T©s*fiswcc*jwasffi©ajs«. tiTcSKurtT 

1. tftS©9l5e 

2. ia[sittjj:afissji$©afls 

jl6fiSfr©:K**^H*ffioT l»SSia}SS*©l8R^^«: 

10 ot^rtJ. jis K2425{cMS$nr(,i-s:^«:!|ii;rs 
S"J^5-*f*tfor. +-/y>;r«43- {%) rio 

o-(+ 'J fcj: 0 + ^ >aIS^ (%) ^feff 

mote. c©+^';>Dj^^}©ji*s. usajgfiRffli^igtt 
I4©sr*s. 

[0072] mw^mmetmtny <.^mm^P^+m 

». B!ra©*ffi-c#moyc. 

3. Jt^sa©®]^ 

4. SJt£©il>K£ 

3IS R72i2K:Si5ESn-ci,»S*;aK:i»Dr. WtS&as 

5. X^lEftliI5TaK:J:5ies^^©:*c#$©SiJ5£ 
X^)i:ft|Di«?ifcj:^,i^S^^©:*:*S (lc. La) ©»J^ 
». ^^©:^. -r^cto^" pp55 

-63 ^un^^m in^mm " ic^^m^titc:^ 

it. 0.95rffll,i/c. 
30 6. ■7V>:9:3fea!l^ 

:$©h*-i/J:«Jv Rfil=&1360an-'/1580cnf*©br-i'?»S 

7. m»a?K::ftfli%su. iSSr^c/cfig©y/>^B^ 
S©i9£ 

2800-cr 1 mrsms^-r scticj:*). m&<t utc. mia 
fbt f ^^tssniflgssfigsi 7= 3 > i» ■?•© 

40 PTFE (5C-r+>im«SC^ta!!{ fo-lj ) smfiSPt^jg 

I/. iES2cni©:&@i*?:f^SLfc^. 200*Cr6B#raX^ 

[0 073] i^t^r. C©:gffi«:m)l?®t}j-cm{4A50V{C 
JS^ST^mU. 3tmt#iSI©©®«:S»jS2Snn©Ao/c 

1^-*-- feiUCcAti. 60-c-C6i^lBlJp||ftu-ciM&{btr--> 

^^feSmSlg^/cD ©*f;^^^S^i|iJ^Lfc, 

[0074] ^c*j. mmmt vxa. ijiDic*n-'©Liao. 

50 4^)SS-l*;fex9=-u>*-5K*- h<bi?i^JU*-Jl<* 
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4) 

8. ^^Ai^kmmcDimRz/mm'mio^m 

[0075] immmn\%. iEmm^\-^oxk loos 

/c*>©*iisioniti©ms{c^L, iES^*^^i/t. 
[0076] ^mm.. ^wmmmxivs.. ;x©««cL-r 

[ 0 0 7 7 ] SS-r. f 5^«SaMiS*^^H^tpl00O 

•c-ci^ra«isKL. i^^kufc. c©gg{bf-^5^tsaiys9 

^S#tt« Fd-u ) sSfigPi^il^L.. ^tB-Ci^— 
C©:g@ffli^M3C»nq«r:/u:xfi|{cJ:0fiSSL. iSSlOmm 
[ 0 0 7 8 ] */c. f 5^ 9^!SSMi&>&M3^#Ha*2800 

lejSS-ti. ^-xH^iOfc. C© 
[0 0 7 9] •fe>'^•^-^^-^o-c», Of 

[0080] m»?gB. %m^t ur^^bf 

S9*fflC>SJS^{c«. ajiioidir'©Li(no,=&^»?$-l*fc:/ 
aillS*^t»-5.Ji^{C», ljnolc*n-'©Liao,*^»$-t± 
;^:?'Ot•:i•:^- h©tg^g§« («:Sl:b-C3:3:4) *fflC» 

[008 1 ] ±iB©<fc ^{c orff *=.n/ciEe«j. 
s 9^ -i? Ari>c®fe©sfes«Fi4*a9ffi Lfc. fflij^ttojiiv 

an' ©SUSE^fijcmT-CHiS L- . ScS§SB®fe«E*l 
1.2V«:fiTf -SS-COgiSi Ofc. 

9. S^I»SS?lb©f^4sJ:CJ'S}i&!^©a>J^ 
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lf*^m?&©f^«©:® <±ia8. ) iisi^cco-cf^u 

fc-^-;^ htfcaffi!^a*/130.O2nin©^©PiM«:^3S 

[0 082] ;K';x9^U>*+->F (:fl^S6o:^) iLi 
ao, i^T-b h - h y^UfC^jgS-tfv C©S?g^:rJl'=f 
>:i:HM©i'n-:/d<-;'i';^ip-cprFEM (f'^^^ttM 

10 THf*mJBH©(PFO).-LiClQ,*i)ii?L/ft:. 

[0083] ±a-Ct#6*Xfc:aS«:i L-C©g|{b f v ^ 

^^^i^»iiiafbtf~^^ijimiys. ^wmmn- 

XJlLW^t UT©LiCoO!, *fflt,^ a^*^S<!: L/-C©(P 

Fo), • LiciQ, 4fflt>r 7 ^ AM 9^ •> A -i^mrife^ft 
[0084] ±iB-t?f#6n/i: u 5^ -i? A-;Xfi?fe©Scmi^ 
«6l/. ft«gS»*Srlfe«E*tl.2VK:<ST-r-5*-C©^« 
20 Sli&t^i 

«»K©AjSIM9 (f'C^«ltSD50=7.5yl^ iKtK^o.i~i 

50 Mm. d002=0.336nm. Lc=100nnu La=97nni. J;bft®S = 
10. Sin' /q, Rfii=0.26. JCJ:kfi=2 . 2 Sg/cm' ) SOqiife^*^ 

1 4^*L/fci>;'ft^,80°C©3-;i'3f-;Ufy 
9^ ( + y >^^45- h u- ;^ , h ^i-x >:?;^^3ox) loo 

qi*500mlO42/N*U;l'-7 5^3«:Atl. 20O'C> ^EEt?2 

ffTK:8o-cri^ragfe?ti!iaLfcfg; ajaur. fs^f 
30 i' 9^tssiii9*^fc. c©fii8f5r9=-i!6aiiis©*'C^ia 

SD50*i!lSUfciC5. 7.7Mm-r*-D/c. ;SWtO"C 
©lll8©if'i:*iSD50{3:. 7.5MnfC*ofc©-C. t-^^ 
)1©JS;5'« O.lM nfC * 

[0085] ff 6n)fc»Sfcr5» ^i!jisriy&©=*'y y >nl 

J:b«[iffl*ja:afXj;t««r«l{c^-r. +^';>nj 
«if^^©ffl*J9.e3fC*SC <!:*»?). C©«S!{t:i»9^«ai| 
iS®»aJt«. 0.096r*-5. 
[0086] C©flK f V ^ttSmS^r^^^H^*. 
10OO"C-C3J#ra (#jajia25-C/hr) j^fiSU. ^{bL/c. 
40 ^e.tl/cg^fbfc-5'5^«lESIIiS©J:k^MS. Xtb*. R«I 

*jJ:y:i/xmU(T©&^©«fSg»«®fii*^ 1 «cm-r. 
* /c. C ©ffiK f ^. 5^tSaMi&©^:&lUil'J^©^^. 
:E;t*il5l^K:o.l~150y m{C:»l5*Wr ^. C iAifii^S 

SWig?{bf--'9^aaMI8©Rfii©Jt®{cJ: 

S3a«fit>C<!:**^3j-3y!:. SB«»J©i!^. St* 

■C&SAjSiySB. ^S[aM«:J^fi£-r6g^<bb--;;9^{Cj:0 

50 /c. 
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[008 7] c<Dmtiz-v ^mmm^i&mux. mm 

L.riinoldra-'<DLiC1Q,*^»3H*fc 

[0 08 8] Syt. KYti^f f^ttsmis^ffifflo-c. :a 
ussfi^i <!:pi««:ur^?,nfcifSi!if-^5^ffi[Sii$&*io 

torr<DSC^TlOOO"C-ClP#ra (#SjIK25'C/hr) 10 

^fc. ^o/c. 3 etc. swiS^^Kfbf 

m^mis.ri>%^it\:^v^K.^i)mmn. x-^jpsp 20 
[0089] c©*^^fbf-^ 9^«!Slli8^fflt^r:ge 

mmm3 

xfru iiSdT<m.^wm^mnm^m. 1 tcef li-c^ 30 

:E;tt<!:l5l^{C0.1~lSOAtmCC^flj=&Wr.SC iJ&lSg^S 

[0090] COMiS^bt 9^«ailSS*ffll>Tftflg% 40 
Of*^-h®il^Siei (3:3:4) ^fflO^T. #^7k3R^ 

[009 1 ] tfc. c<Dmmit\i- 'J 9-tmmm<Dmmm. 
^(CiStl&^o-ctsy- KM>v-iiFK:tei>nooo so 
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•C (ji7C#H»« ^ajiffi5-C/hrfe(T) "C^lfiSO. K^fc 
Lfc. COg^lbf-^^MSiyscik^ffiS!. JEtb*. R 

*. :S;l!til^«lK:o.l~150uniK:^ffi**^5C<!:/iiSg 
fc, S6{C. Stf<!:|^<bfc-y9^fe![SlliS©R«i©J:bg?«C 

[0092] c©^fb f V ^mmm^^m^^x-km^i'^ 

mu. mmmtLX:iino)tim-'<DLiC\0,^i§m$-^1i.-y^^ 

tc. mim.'m.mmjmm^^zicmMxijk-r. 
^H^tpi3oo-c-t?i^ra (^3iS25'c/hr) Mmu. 

©Mm. .1SW<!:|5j««C0.l~l50mn{C^^P^WrSC<!: 

*-:>fc. §e>{c. SWi^-fbf -;/g^ttsillS©R«i©tb 
®«:J:«). Ma^^&JfJfiS-rSi^ibfyg^w.'SMJ:')*) 
MS{bS*m^C<i;3!»i*iJ-:>fc. S6tC. SQ«lj»J©ie 
». :SWt?*iAjSIIISWv MaH^^JiRf ■Sg^fbt-t* 

[0093] co^^fce^ ?^isaiMS*fflt>r. 

u/t. *©3f&fiSc««Fi4a!l5tlgm*«2K:fif#r^-r. 
1 tmmvzLxm^titcn^i^ v 9^«aii8s*ti 

Stia««:*j(,>-c^«^5ttf»3oorc-C8^iaKfb«MI U 
/c. ^6nfc^^b«Mf -^^«SIIIB©tSatb. tb^M 

«*j j:DfXJt«*^ 1 Kis^-r. c ©^{bfs^ f y j-was. 
iys*s^#Hmipiooo-ct?ifl#Fa (^a3ia25-c/hr) 
u. mxthic. f#6n/ci^{bb- 5=-«siiis©it^ 

Ha. XtbM. Rffl*sJ:CJflMmt(T©8i^^©«Jaa»S 
1 {cfifti-r ^K^. c ©^{b f 5^tssilifl©«t 
S»?&»J5£©IS*. ;E:**il5«K0.1~lS0/iinK:^?&* 

WrSCiJiiffil^Sn. )^lil5f?|iJS*£:llfc. s: 

©R«i©jttfi!cc i •) . msm^mr ^mt^dy ^ij. 

;E;W<J:0 «)ifes^bS*m»ci*J*iJo:fc. 36(c. SEM 
mcdy^^i.*i^m.^*x. 3.vV^lfi%<ts.'>x\.^ 
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[0 0 9 4] comti^ v^mmmi8^m\>^x. nmi 

mmmi 

¥iiK<DA&M^ (i}i'i:»iaSD50=7.5/ini, i&a:J}-?&=o.l~ 
ISOMia d0O2=O.336nnK Lc=100nin. La=97nnu J:t^Ma= 
lO.Sin'/q. Rfii=0.26. XJtfi=2.25fl/cin') SOqi^Jt)— 
iX:QI*^*0/c©:{t.^.80'C©3-;U^-;l.fy5=- 10 
y F u-x. h;l'X>::^;;^^30!K) loogi^soo 

mi<D-fe^<u;b7^;^3«:i,»ti. 2oo'C{cr2^raat#ii-& 

[0095] ff 64ifcffi»h-t. 9-mmMi6:tmiiCMl^X 

hJi/x^igpifean*. «B*TK:2o-craj^iaii5fc^a*b 

•C$>-yfc. .■E*fiL/r©Ajg||IS<D«ti>ll4SSD50{J7.5y 

mt?*-?fc©^. f^.g=-®©;ii5c{3:o.2Mmt?*)-S, 

[0096] ff e,tifcffi« f ^^tssiaji^cDis^stL Jt 20 

[0097] »6n;fcffiS t 5^ISSiyS?r^:^fflm 

tfJiooo-c-caKP^ (^iaiiS2s-c/hr) ms^u. m^tL 
fc, 

[0098] c©^{ttf 9^»aiys*«i>-c:gg=&f^ 
UL. m<g^iOrajnoichi-'©LiaQ,*;^S?5i*fcr/"p 

fc. ■€-©5iE)Sm^S9®S***2{Ctt-a-t:^-r. 40 

•r. c ©nisft f -y 9^issiyfl©«i®:»ipi>j5£©ie^. 

;S*t<!:l5lfil«C0.l~l50*tin«:^?&?&Wr -5 C i*!5gSS 
ti. *fc> )(«ll«fa>I^|^fc. ;KMil5j1i-C*-pfc. 
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Stifc. 

[0099] C©||ISitf f 9^j!SSmi8*ffll.^-CftS* 
fPSU, m8?-ffiil/riiioldnf'©LiaQ.*«gJB3-efcx 

U\i:^^--Vt<DU^mm (3:3:4) *^t,»r. 
9ltfi0ll9 

iSt*:©A3illl8 (tf'C^6iSD50=7.5uin. teS^11j=0.1~ 
ISOAtm. cl002=0.336nin> Lc=100nin. La=97nni. J:b^i^= 
lO.Sm'/q. Rii=0.26. KH:*=2.25g/cm' ) 50gi*63&> 
086— ;^JQ I *|^*L/fcS!C'ffc,^,80'C©3-;l/^'-;l'b-5» 
^ (+>'y>^»F u-;^, hJi'X>;F^^>30%) 100 
qi%500in1©-fe^<U;l'7^;^3K:(,>tl. »)ET(X3gjJ< 
>:/-CtR?K •MJE®50tBrr)200*CtCr2^jB»*S^ 

[0100] ffp.tifcffll{fv 9^1lSaiy9aS|Jtc>rtLr 

h^bx>iaj?ri)n^. JKi^rtcso'c-eD^Kisfes^A&aLfc 

$>-otc, S*t-r*SAiill^it>'C«SD50{i7.5<zinr 

[0101] c<onm:\^-:>^mmMm(Di&mtt. amm 

aHBi:CJfXifcS*« 1 icijk-r. + -/ >; >W«g^fi3*si 
0.4Xt?*5C<h*^6. C©«Siti»?^iSEai^©tftSl:b 
(*v 0.104-C*S, 

[0102] C©fliSlf ?r 5^«ail^€r^#H5tcflO 

OO'C-Cl^Pfl (^S3ia25'e/hr) ll-ftUfc. f# 

<fcc;fiMmWT©ia^©ti:«^m»ffl4« 1 icmaxfjk 

S«i|gfilK:o.i~i50amtC»:m*W-r -5 C i AiflISS 

sfc, mmmiw^w^h. :mtmm-c&-:>tc. 
a 6 (c . jk** i nis^b b- y ^mm.m^<DRm<Diimi<cjz 

*). «t3S)l?:ffJ^-r-SMiSfbb--^5^«, SWiOfeJSS 
YbS*ific>c<tA5*iJ-:>fc. 3 SE»«gSiJ©i|gm. ."K 

stlfc. 

[0103] c<Dm.it\^v^mmmaim\.^xMm^r^ 
fc. ■e©?&ss:«!^a!i3£is**S2{c«f-&-C7n-r. 

SQS0II1 0 

S6t^©AjSII^ (4''C^i&SD50=7.5Ann. iK[S^flJ=0.1~ 
150 /iin. doa2=0.336nm. Lc=100nin. La=97nin. tt^m^= 
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lO.aii'/g, R{i=0.26. MitM=2.25q/aif) 50qi4)6*> 
5=- ( + ^ >^^^ h U - X . h JUi >:?^^:9>3(K) 100 

[0104] ff ^n/ctl^f-^ 9^1SSIIISa5|J(c*f 
4f-;m3tt]g|J4m. «»T«C20-Cr3^rai5tj^iQSt/ 

[0105] c<msn^y^mmMi8(mmit. tmm 

[0106] ccDffKb--^ ^mw.^^mmnmn'p^o 
<Dmti^'!'^mmMm<oitmmm. Kits. Rffi*jj:cxi 

<i:lal««:o.l~l50MnrfC^?5'£W-r'5 C i*sSiS3n. 

[0107] c©^{tf-^ ?«[aMIS*fflc»-r:Mfii*ff 

mig?ffi<i:L/-Clinolcta-^©Liaa*^«¥3-lt/c:7'n 30 

ms&mi 1 

150 tim. d002=0.336nin, Lc=100nin, La=97nnv Jt^®a= 
10.8m' /g. Rfll=o.26> Xi:tS=2.25(i/cm') 50q<!:*6>*i 
D»— ycQ I %KSSL;fci»;YL#.80'C©=i-;i'*-;i/e?» 
( + y i; >;f^^ hu-x, h jux >t^^3o%) 200 

gi4lO0aml©42AU;l'7^;^a{C(,»tl. 20O*C{C-C2^ 

[0108] wibtifcmmiiy ^mmm^imcMLx 
h;i'X>iaj«rjnA. «^Tfc8o-c-eiP$rai5fe^i2ia*L/ 

f 5^MaillS©*'i:^taSD50*tJ5g l/fciC^Z.g/xm 
<DV. f-^^@©jfi£f»o.2yra-C$cS, 

[0109] c©inisb?. ^asMifiotftatb. it«M 

7.3XX:$>iCt1fih. ^<OWSit\t. 0.173-C**, 

[0110] c©ffii*f5. ^ttaii^%ssg#H$ittiio 50 
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00-C-Clfl$Pa (#iajiS2S'C/hr) ^{bL/c, C 

©^^be5.^tSaili9©lt«Ea. KJtfi. RfiifcJiC^i 
MinWT©fi[^©*a«»amffl^^ 1 icmitxmt. 

Kfiitco-i-isowtrrfc^s-^p^^-rsct^sFisisn, s 
iic<b*i«-3fc. 3 etc. sB«ia«©ie*. ,-E*t-c*s 

AiSHiSJt. «SJl€rff5fi£-r5jK^bf^-g^{CJ:»3taS3 

[0111] c©g^jbtf ^^tsan^^fflo-cee^fp 

ML. mfifffii Lrajnoldn-'©Liao.*?§<!g3-ti'/c7"D 

fc. *©*lwi«tt«ijSife»«:^2tcflna-r*-r. 

m&m\ 2 

Ml^©Ai»l^ (tti.i:^aaD50=7.5iLim. Stffi»?iJ=0.1~ 
ISOynu d0O2=O.336ninv Lc=100nin. La=97niik JtSl^= 
lO-grf/q. R(ii=0.26. Xi:b*=2.25q/an') SOpi— :^^Q 
I ^:^*l/-Ct,>^C^,>®C^bJ^80•C©=l-;^^^-;^t•^.9^ 
(+>'i;>^»3.95l h;l'X>:?^:a-34%) lOOgi^S 
00ml©H2>'N-U;l/7^XaK:iin. ^BET200*CK:-C2WFra 

[0 112] ^^>tlfc3ffi»f"^9^1taiy8ag|5K:*fL/-C 

h-'pj.>a^*»n^. «^Tcc8o*c-ci«Ffgii5fe#*!iaufc 

»>-3fC :E:M©iyfi©i|i'Cv5HfSD5«J7.5Mn|-C*^fc© 
-C. t:'^5^M©/Si5'{3:o.2win-C*-S. 
[0 113] C©tB«b-5r^«Sl^©«SJt. tbft® 

a. jBjrafJttba*^ 1 tcs^f . =i'>'y>Djjg^©fii*i 
[0 114] con^\^-i>^WLWMi&^m.mmmmfpxQ 

OO'C-ri^ffl (^SjiS25-C/hr) mi,b. mtbfc. C 
©i^^bf 5. g^*SSMi9©tb^ffia, Xtb*. Rffl*JJ:CJti 

ynie^T©e^^©««siiafffii*a i cc^-e-cn^-r. 

;S*ti^^blff g^tftSiyS©Rffl©J:bt5!tcJ:f3, It 

c»ci*s«-5/c. 3 etc. sEi4aa'j©^m> ;S«r*-s 

Ai&l^«. t!SaJl«rJgfi£'rSg|^bb--^5^{Cj:»JtSS5 

[0 115] c<Dm.it\£v^ms.m^^mi.^x%m^v^ 
isfl/. m«^iU-cunoidn-'©Liao.*;^»3-tt/c7'a 

fc. ^(D^ms.<fm9immmim 2 jctt^r^-r. 
m&mi 3 

«t^®AJSII^ {tti'i>t4SD50=7.5/iiiu taS^?S=o.i~ 
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150/Ltm. d002=0.336nin. Lc=100nni. La=97nm. tt^M9= 
ID.aif/q. R(B=0.26. SUta=2.25ci/cm') 50q<!:*63&» 
0«t>— ^XQ I«:^*U/ci>:'fb.'±[10-C<D3-;U$-j|/ ( + 
y >^^^ h U - . h JUX >;fsi§^8%) lOOgi * 50 

oml©-b-'<u;V7 5;^3Cct>n. '^EET200*C{c-C2ffi!Fia 

[0116] if^n/cffiKb-^r^^tsaiiiSiSPcc^pfLr 

[0117] ^P.*a/cfflSSf'^5^ttSiyS©MSJt. it 

[0118] c<Dmm\:: V 9-mmmm^mmwmm>io 
utii&.r<onf-<DPmm^mnm^m i icmaxm-r, 20 

|5|fi|{co.i~i50Mii*C»?&^&Wr^Ci*iStiS3n. is 

[0 119] ccDmtti V ^mmmss=s:mi.^xMm=&{i^ 

[0 1 2 0 ] K<bf2r9^*!i[aMI84fflC»r©ffi* 
lliS0«l 4 

=0.1~50yin, d002=0.335nin Lc=50nnk L2^90nin. tiM. 
®8i=3.0iit'/CK Rti=0.42. KJ:b*=2.20ci/an') SOqt* 40 

htftCify—XQ I ?r^*Ufct>cfb.'^'80'c©=J-;i'5f-;i/ 
X) ioocii*soonii©42>'<u;i'7 5;^3«:(,»n. ^ffr20 

[0121] nhixfdimi^v^ma.jiyti~^-i^'7^ 

i'Pt-XilM9<bi?aiS|5{c*M,-ch;bx>35|J*)!)nit. « 
»T{C8o-criKFPfl?5t^«!ifflL//cf^. mmvx. fSMhr 

c©?^ti»5^as^y*-!j<>v-f i^oi^-xms^b so 
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a°p©tf'i:»i&SDS0*i!l5cU/t<!:C 5. 6.2Mm-C*-3fc, 
."Etti L/r©||S9©«t>'C^SD50»6.0/[*m-C*ofc© 

[0 12 2] c©if»i?e-.>^tss>y*-!j?>-7-fi7p 
«^-xiiifi^ba©«aj:L ib^sa*j<fciyfXJta«r^ 1 

(CijxTo +^';>oI^:»©fii*»9.a«?*SCi*»6. lift 
Slttt. o.ogs-CibS. 

[0 12 3] C©?ligf-^5^»S^y*-;K>v-fi7Ci 
«^-X|y8{bp°p*^m#Hmtf looo-c-ci^ra (^SiS 

ntr-Xiys^fcfi,©!&iK»?&iiJ^©ieift. SWilalSlK: 
o.i-50/iiii{c^?S*W^Sc<fc*J{tSSn/c. $6K:. 

^bo^nCRfitCibi^JCJ:*?. MS)a*0fi£-r*^{bfs.5^ 

:^J:0«>i|gS^bS**<guci3!iifiI-3yt. 
[0 124] c©^'(bt:5'5^1fta^y:t7-;j<>-7-fi'a 
fcr-Xj|ia{ba°ti«:fflt>rft®*ft»{L. ^mmti^xi 

iiDldr'©LiClQ,*SS»?3-&/i::^aeu>55;-jK*- h 
«i|5£ilSm*a 2 tc^-r. 

S^f^l 5 

4Stt©Ajtli^ (4''C^tSESD50=16.2Mm> &a^if&0.1~ 
120/im. cl0(e=0.337nni. Lc=100nnK La=7Uink ikMW^ 
= 14.4irt'/q. Rfii=0.31. KJ:bfil.96q/crf ) 50qi^&— 
'XQI*K^* Lyt»:{b^80'C©=3 -^U - Jl. f 9^ {^y 
V>^F^^hU-X. h;l'X>:T;^:^30x) lOOgt^lOO 
Qnl©-b>'<UJl'y7X=J{cAti. 250°CSBE-C5^ra«^ 

[0125] ^6.n/cfiigf ^mLm^-imici^vx 

fy5^MSIII9©*'i:^SiSD50*»J^L/c<bC^, 16.6 
/zmrabo/c. SMi L<-r©l^©4''i:^tiSD50{i. 16.2 
Um-C*-3yfc©-C. eif^»©»*tt0.2/im-C*-5. 
[0126] f«6n?tffi«f V 9^*S^SIM8©ttSJ:b. ib 
*ffia. *$J:iyW:bfi4^ 1 CC^-r. =¥y')>aSm^<0 

[0127] c(onmb:'j^mwMM=s:mm^m^<p. 

lfl00-C-Cl»*S (^jiS25'C/hr) mmb. Mfbl/fc, 

»htitcmit\:^v^mmmm<oitmmm. mum. m 

fc. SiS^^SS'JS©!^^. 0.l~l20Min{Cr9-lS4«-rS 

fe©-e*o. x»ii*f»j!£M*»;S*tiii«i-r*r>/c. 

,-E*t<!:^^fcf-:,?-«SIIIS©Rffl©l:b«?fCJ:0. 1*50 

(Sffl^W*4-e*.Sg^<b f i. J: 0 USSitS©® 
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fc, 

[0128] C(Om.\t\iv ^mi^^^l^X. ft® 

•^mi 6 

Mm, d0O2=O. 338r¥n, Lc=83nnv La=63nm, tt^M^ = 6.8 10 
irf/q. Rffl[=0.38. KJ:tK2.02q/cin') SOgi^ii)— ;5?QIi& 

h U — X, h;l'X>^^^305«) lOOqi ^rlOOOml© 

an^oSPfcst 0 r h jux > 3gR^ ftn^ . ts^Tfc so'cr 

(i0.2jum'C^6. 

[0129] ff en/cwsf -^ 9^S[Siiis©?sm. It 

»Mffl*il2.35«?*4C<!:*>6. tftaH:«0.l23-C*4. 
[0130] C©ifSSih--^5=-MailiS*^m#Hm*. 
1000-C-Cl^P4 (^jIS25'C/hr) mSLh. mitVfc, 

t1fit>1}^-yfc. 3 6{C. SEK«l^©ilSS. 4i>M©AJitll 

[0131] c©K^bf5r9^«aiys*ffiffli^-c. :gflB 
*f^lJO. S»ffi<»:l>t:iiiiolcta-'©L1CTQ, s-a-fc 

HJfiWl 7 40 
M>i-«©AiSIII8 (if4:*iSD50=M.9Mnu iKtS^^PO.! 
—ISOym. d0O2=O.340rim. Lc=42nnv La=50nim tb^SS 
= 9.2m'/g. R(ii=0.49. SCi:bSl.82fl/cm') 50gi^«&— 
;^CQr*^*l,fciSc^bsli8o'C©3-;U4r-;i.tr^»^ 

y>T^^hU-X. h;l'X>;p;^^3(W) lOOqi^lOO 
Oml©42>'N-UJl/7 7X3{CAn. 250'CSJE-C5B#ra«fii 

aiiis*^fc. c©ffi[ts(ty5^i!ftsiiis©4i'i:^SD5o so 
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^mMLtctC^. T3.3um-C$>r>f)l. ZMtLXOM 
tS®**i&S050(*, 18.9Mmr*r>fc©t?. t??^-®© 
/l*?»(*0.2/iin-C$)^o 

[0132] ^f e,tiit«»fs. 9^ii!!giiMS©*ftSJt. tb 

[0133] comma- y ^mmM^^mmwmf^'p, 

»htiftmitiiy'^»mMm>itmmm. xits. rib 

SiyfiMnauT©«[T©»a»iis#fii*« 1 (cis-r. * 
/c. vi&^^m^<omm. ci^xsoMnrfc^^si^w-r'S 

.•s;** ig^^ b f f ^«siiis©Rffl©i:b«?«: J: f) , mmi 

fi£fflB^«*4-C*S^{bf 5» 0 ite^bS©(S 

(,>ci*i*>*»oyc. S6{c. sa/i^©is*. ;E;*t©A 

asn. x5,i?gij^*s^<^c-3rt,>^>c<fc*5Si^3n 

[0134] c<omit\i-'j ^tmm^^mmLx, nm 

*fP»Jl/. ^«til/rajnoW©LiC10.4^«Sti-/c 
Hf&^l 8 

>:>-f X*-t«©Ai§lli8 (ip-C>i&SD50=i3.8yin. nSL 
^^&0.1~150Mm. d002=0.347niii, Lc=25rwk La=15nnu 
Jt*ffiS=13.5m'/g. R(ii=0.68. JEtbMl.eOg/cm' ) SOq 

:;*CQi*^SL.fc«c{b,*8o*c©3-;i' Ji/f f 
9^ ( + >'y>:?:«S^hU-x. hJl/x>:F«g^>30x) 100 

q<t4lOOOml©-fe-'N'U;U7 5;^3{CAtl. 250'C^JIt?5 

m^icyt'cx^rm^mm^Lfcik. jtiacr, mm 
tf y ^wmmm^mc. c <Dmm f ^ ^mmmm<D'p-c^ 

VmoSO^WmO^tCi. 24.2Mn|-C*ofc. JKttiO 
r©lllfi©ip'i:^tStSD5a*. 23.8limVS>r>1C<DX. \£ v 
5^ Jl © Jli^ » 0 . 2 M mt? ab -5 . 

[0135] »e.*ifcffl»ti»f^i!ftaii^©«ait, it 

S'JSfii*si3.13ee*SC<!;*>6. «gB^JiRffl^«*4© 
tSfflJ:bB0.l3xr**. 

[0136] C©ffl$afs. 9^»[SlliS*^^#H«4»v 
1000'C-Cll#K (#S3lgE25'C/hr) ^fbt/fc. 

f#e.nifc^fbb--^5^t!Ss^^is©Jt^isa. XJta. m 

fc, iKta^^ifJ^©^*. 0.1~150ytn{C^75*Wr.2> 

:mtm<tiiv ^»aiMfl©Riii©jt«i[«c J: o > «s0i^ 

jilli9BMgB^fi!tffl^3RM*4-C*SIS{b«^ y ^icj: *) m 



as) 

29 

[0137] comity V 
usspa 19 

50m m. d002^.336niiu Lc=100niiK La=97niiu Jt^S^= 

10.8m'/q. RSi=0.26, Si:ba2 .ZSq/on' ) SOgt^^—'-X 10 
QI*K5*U/ci)c{b^,80*C<D3-;l/:Sf-;Ub-5r5^ ( + y 'J 
>^=^^3> h U— >^ . h ^UX >^^S^30!«) lOOqi * 500ml 

ffll|j8iSBK:*f 1/-C+ 'J >o.a35*]!]n^. «m^«ci50 

mm^ntc, commit y^ws.Mm<o'p'(j'mkD5(y& 
mmi^fctc^. 8.i/im-c*ofc. is:4!ttbx<Dms&<D 

*'i:^fiiSD50(*. 7.5*iin-C*oft:©-r. h-?»5=-B©^P* 
(20.3/L(in'C&6. 20 
[0138] ^6tlfc«i?fcr5.^«Siy9©tg^SJ:L tt 

[0139] ccDffiiib--^ ^mmM^^mmmmm.'p. 

lOOO-C-ei^ra (^jSglOO-C/hr) «Efi£L. B^^tL 

•r. «ta^?&iJ3t©iWt«. o.i~i50/zmK:^?&* 

[0140] C©^<tf-y 5^«ail^*ffifflO-C. ©ffi 

I56S«^2 0 40 
««©A3SII^ (4'^i:>tfl!SD50=7.5iUnu teS^O.l-l 
50*/in> d002=0.336nm, Lc=100nin. La=97nm. J:b^Ma = 
lO.Sm'/g, Rffil=0.26. ^Ita2.25q/cni') 25fl<!:^J?>— iXC 

Qr4^* Ufc«c^k*80*C©3 ^»-^i't?.9^(+>'U 

>^^^> h U— h Jl/X >^^^30%) SOgi ^lOOOtnl 
©42>'N-u;l/7^;^a(cAn. 30*CSEr3^ra«»®^ 

SMifiiSPtcst urr-fe F >iog|5*jn^. tSi$T{C3o-c 
r5NFraj5fe^Ma«b/ca. iiaaor. i^f5»3^tss 

c<z^ijti»5^aaii^©ipH:viasD5o* 50 



#gt2 9 7 6 2 9 9 

30 

SljeU/ciC-S. 7.8/im-C3!>o/c, SMi OTOIlia© 
^'t^eSDSrt*. 7.5uin-C*ofc©-C. t'"^^®©/l* 

W0.15juni"C$)S. 

[0141] f§e>tl/cffiMf >^«EMIIIS©feSSJt. tb 
«ffia*iJ:CfXi:bfi?ra 1 {C^T. +^ Voj^^OiJ 
5e<i3&«15.05rt?*6Ci*>6. 1ftai:btt0,150-C*S. 

[0142] c©ffii4f 'J ^^mmm^mmmm^fp. 

1000'Crifl#K (^3iS25-C/hr) jgJsSL. mtLTc. 

m^titcmti£y^m[Mm:>tt^m9. mum. h& 

*^<^:o'liuml^^T©«t^=■©«:mS»«Scfii*^ 1 ic^-r, 
*/c. t4a^^5iy^©^:i&. o.i~i50am{c^^&i&W-r 

fc. :S;tt<!:g5^bb-^9^tS!SII$a©Rlii©J:bg?{cj:0. « 

©ffiuci***^**-,^. $e«c. se«i^ig». im 
[0143] c©g^{bf^. 9^asMiS*«fflb-c. 
mmm2 i 

iSt^©A^llia (ct^'l:^&SD50=7.5Mln. t4a^?&0.1~l 
50m nk d002=0.336nin. LolOOmk La=97hnu liMWS= 
ID.Sm'/q. RlB=0.26. StbS2.25ci/cm' ) 50q<b^^8i>— 

at*i^4o;rci)C'fL^ao'C®3-;u3'-;i/ (+ ^ 'j >qf;^ 

^hU-;^. h;l'X>:?®^85i6) 50gi*500M^©•fe/^•^ 

^i/7vX3{cAn. 25o-c^ii-c3^ra«mi^L/. 
aJ«:^*i^r*-jKt«tti(ap*m. jR^{C20o-cra^ 
?i/c. c©«sf 5^tfiai^©*'i:^«i[SD5o*s'j^o 

[0144] f#6n/ctiM f 5^?aESIi^S©ISaJ:b. ib 

mmmii^zmaM=S:m i jc^-To >' u > pi^:S'©a"j 

5e«*»2.QS£T?*SCi*>6. MSJ:b«0.020-C*^, 
[0145] C©fflKf?» 5^«SiyS*^^#Hatt>. 
1000-C-ClB#Fa (^jSS25*C/hr) ^{bU/c. 

t#p>nfc^{bf-^5^Ksiiis©Jt«ffia. xit«. m 
ft. imhmtiiv^mm^(Dm<Dtmicj:*). « 

©<£i,>ci*Jt>A>o/c. sekS!^©!^. 
©AjSII8S{i«aS^RSfflg^3Rtti|i4r*-5^<bf-y 9^k: J: 

f)Ma$n. x-^i?gR^dJA<&oTi>ici*jfiiss 

[0146] C©g?<bf-:;^l!SS^*fSfflLr. ft® 
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*tt©Ajeiys (*'C»«[Sd5o=7.5uih S!a^?5o.i~i 

50m m. d0O2=O.336nm. Lc=100nin, Le^97nm, l:t^MS = 
10.8m'/q, R(ii=0.26, Xttfi2.25c|/an' ) SOpi^Jft— 
01%^* U fcicf L#>80*C© n 4r - ;l/ f i> 5^ ( + ^ 'J 
>^SgS» h U-X, h ;UX >:^i^3(]di) WOqt *1000ln 
l©■fe>'^•^;^7^;^r2{cAn, 250*C^BE-C3B#r^«^ 10 

is*mc. cowm f ^ttaiiis<Dtti>i:^iasD5o*«ij 

0.05mn"C*'5. 

[0147] fi6nfcifil«f9 5^*I^IM8<Dll!ffl(tfc. it 
S4i*i8.25fC*^C<fc*>6. tS[aJ±«0.082r*S. 20 

[0148] c<mm\^y^mmsimf^m»p. 

700'C-ClKFra (^jIS25-C/hr) ^{tUfc. 
«[Si3-1Pa'JS©)|g:|g. 0.1— isOMmfc^^S^rWr 

[0149] comti^v ^mmm^^mLx. nm 

^rmo. «fl??8fiL-CliiK>lehi-'©Liaa*^»S-&ft: 

IS! L Ai. ^(omcMmmi^mim. 2 cc^-r, 

^W2 3 

2 iiaiiiccbrff enfcfSKb'-^ ^mmMM^S: 
mmwmfs.tp. i5oo-cr2B$r^ (»aiie25'c/hr) ssss 

a> KtkS. R^ii*JJ:cKlMmfc^T©Sl:^^©«^aa^$l8l» 
filial cc^-r. Sfc. iKS:9-?ea'JS©il^m. 0.1~150 

/iinfc^?5*wr-5«>©-c*o. mmtfmjsmmitMi 

<l:*)ifeS{ba[©(a»,»C<b*Jfc>A>o/c. 36(c, SENfi^ 
©ISH. ;B:t*©AjgM^»tSI[SJ^JSRfflimt|sfr**K 

[0150] c©i^{bf 5» ?^«aii^*jseffl or. 50 
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«:fP«L. m»?g<!:L.riinoW©Liao,*^S»3 

ML /to 'e©3Efiicfi!t$tt»I^**«2K:^'r. 
^1^2 4 

«6*^©AJSiyS (if'i:^@D50=7.5ynu aK^^^SO-l-l 
50a (IK d0O2=O.336ninv Lc=100nni. La=97hiB. ttS^S = 
lO.Sm'/q. R(B=0.26. )ttb*2 .25q/cin' ) SOqt'f'ltt—'-X 
QdS*iSSL/ci>C-fb,^.10°C©n-;Ud/-;U ( + ^ 'J>^ 
^^2.9%. hJl'X>:^;g^7.8X) 100qt*1000ml©-fe/< 

u;l/7 9X3«cAti. 20O-CSE-C2^TO^iM^C, fl 

/c. c ©f»S{ 1 5, 5^tSS«iS©4i'£.^SD50*iiJS Utc 
ic6. 7.6Mra-c*oft:. :Kt*i Lr©mB©*'i:4as 

D50ti. 7.5arar*^fc©-r?. brs»?^Jl©Jl*W0.05/im 

[0151] »6tlfc«i|f-^^«guys©l!as[tb. Jt 

affia*}J:DfXJ:bS^^ 1 (cj^-To + y '^oj^^om 

MUifiS.TXX&^Cta^iy. tSai:b«0.087t?&S. 
[0152] C©iffi?f^. 5^l!!Srai^«r^fg#HMcfi. 
1000-C-Cl^Ffl (^jiS25-C/hr) iggfiSU. MbUfc. 

ffen/cg^^bb-'y^-^anisoJt^Ea. *JtK. m 
*jj:ii?iMmtiT©«L^©««siia»fii*^ 1 K^r. 
ttc. nm-f^^ismo^mm^ o.i-i50Mro{c^4w^ 

S4>©-C*.»3. X^|5I9fS'J©eil«;KM<!:PIfilT*)r> 
50^i^eSSW»-C*Sg?fbb- ^itimJ: OisSSIbK 

[0 15 3] C©g^{bb-y5^«aiy8*ffifflL/-C. :gs 
^Vmi>. «»«<bLt:iii»l£ln-'©Liao. 

18 L/C. -e©^«(m!^14iiJ^^*^2K^f. 
Jtl51?!ll 

4S<^©AjS1^ (*/CNtiSD50=7.5jltBk i&a»fl?o.i~i 
50 /zm. d002=0.336nm. Lc=100nm> La=97nin. i:kftSS = 
lO.Sm'/q. Rjii=0.26. JEJ:bS2 .25(i/an' ) 5:-e©* 
<->-CA®*{'^U. S»??KiLr Inoldn-'OLiao,* 

[0 154] L*>L!5c*S6. COSffeW. SW«E©^«I 

[0155] ^cfc. m.mi^fcAXMm<mmt. atmm 
im.m2 

mK<DA^^ («>6«tSD50=7.5uin. «iS^?50.1~l 
SOjUm. d002=0.336nnu Lc=100nin. La=97nm. tb^fflS = 
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lO.an'/g. Rlii=0.26. *ikK2 .25q/cm' ) *^CD^*ffl 
\.^rnm^{mLs SWJRiLrimolcin-^OUClQ,^ 

ht^^)V:raiz:t:^-h(0&^mm (3:3:4) ^mi> 

50 um. d002=0.336nm. Lc=100nm. La=97nm. J:b^MS= 10 
10.8m'/g. Rlii=0.26. KJ:bM2 - 2 Sq/cffl* ) ^^(Dt^m 

(m S ri0IB^6-28J . «^i:^SlD5O=6.0Mnk 
^f&O. 1-^50 /Ltm. d002=0.336nnv Lc=50nm. La=90nm. it^ 
[BS=3.0rf/g. Rfii=0.42. Ai:(:M2 .20q/cm' ) ^iE-O^ 
*fflC^rft®«rf^U. ^»^ffi<^:Lr Imoldm-^CDLiClO 20 

^-ht^^)\^':fa\:i':t:^-h(Om^mm (3:3:4) ^ 

Jt««ai5 
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mVt<DAMm5 (*.(:xSSD50=7.5Mm. eS^fljO.!--! 
50Mnu d002=0.336nrru Lc=100nm. La=97nm. J:bftl^ = 
lO.Sm'/q. RfB=0.26. SJ:bS2 . 2 Sq/an" ) 50q<L-?es6~:^X 

Qi*^£L//cS>:ib^»80"C<D:3-;i'^-ji/f y ^ 1; 

>^?S^ h . ^ JbX >:i^^5?^30%) lOOqi *1000m 

^cD•fe>'^•^>|^:7 7Xn^An. 2oo'CSEr2B#r^mmi 
looo-cri^ra (^iiS25-c/hr) Kibi/yto 

[0156] ccD^mun^^mi^x. nm^i'^mL. 

[0157] 

[an 
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